the pipe from these in a vertical curve corresponding to the profile of the river bottom. When they had been jointed, they were carefully lowered, without changing the curve, until they were in place. Two flexible joints were inserted in the line, but the contractor found them a hindrance rather than an aid, because of the necessity for preparing special holes in the river bed to receive them.
About 430 ft. of 36-in. cast-iron main were laid as a single length at Milwaukee, Wis., in the winter of 1912-13. The river at the crossing has a maximum depth of 12 ft., and the trench in it was 4 ft. deep at the middle, gradually increasing to a maximum depth of 12 ft. near the shore. The pipe was laid from a trestle. Piles were driven 10 ft. apart transverse to the trench and 13 ft. apart along its length. After they were in place the trench was excavated with an orange-peel bucket operated from a scow. Timber cross-pieces were placed across the trench between the piles just above the water level, and on them the pipe were put together and jointed. The pile bents had heavy caps which were pierced by vertical holes through which long threaded iron rods 1-1/2 in. in diameter were passed. They had a hook at the lower end, from which the pipe was slung, and at the upper end there was a heavy nut which bore on a 6 X 6-in. iron plate placed on top of the cap. A man was stationed at each of these nuts with a wrench and at a given signal they gave the nuts a half turn. The rods were painted every 6 in. so that after the line was submerged there would be no question about its sinking into the trench in a fairly horizontal manner. After the pipe lay on the bottom a diver blocked it up at the low points, using timber wedges to make everything fast. The ends were connected with the shore mains in the usual way by the use of cofferdams.
A more difficult pipe-laying undertaking carried out in the same general manner was executed in connection with the outfall sewer of Honolulu. This pipe was a riveted steel main 24 in. in diameter, constructed oil shore in 54-ft. sections. Each section was encased in a 4-in. shell of concrete before it was laid. In order to carry on operations across the hard coral reef, where the depth of water varied from 5 to 40 ft., a pile trestle carrying a 26-in. gage track was built on each side of the line of the outfall, the distance between the centers of the two trestles being about 15 ft. On these trestles a traveler was operated to carry the sections from the shore to the place where they were laid; each section was carried in four slings. The total length of the outfall constructed in this way was about 1700 ft.
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